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(57) [Abstract] 
[Objective] 

metal and metalloid layer method which from gas phase 
isprecipitated to chemical due to assistance of microwave 
isoffered case of production of semiconductor integrated 
circuit. 

[Constitution] 

At least hydrogen-containing amount of reactive gas 
separating into spatial from the precipitation reaction, while 
with gas molecule where excitation it does with microwave 
energy introduces into reaction furnace continuously, reactive 
gas which excitation isnot done carries metal and is not 
destroyed introducing separately into auxiliary it reacts 
chemical deposition. 

[Claim(s)] 
[Claim i] 

At time of production of semiconductor integrated circuit 
precipitates metal and metalloid layer to chemical from gas 
phase due to assistance of the microwave regarding to method 
which, at least separately to spatial excitation it does 
hydrogen-containing amount of reactive gas precipitation 
reaction with the microwave energy , introduces this into 
reaction furnace continuously, reactive gas which excitation is 
not done while with gas molecule whichcarries metal and is 
not destroyed introducing separately into the auxiliary 
chemical deposition method of metal and metalloid layer 
which react chemical deposition and make feature. 

[Claim 2] 

Other than rare gas atom which excitation is done only 
hydrogen radical is used methodo which is stated in Claim 1 
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which is made feature 
[Claim 3] 

proportion of reactive gas which excitation is done is 
changed, with layer is precipitated on basis of stoichiometry 
of adjustable method 0 which is stated in Claim I which is 
made feature 

[Claim 4] 

proportion of reactive gas which excitation is done is changed 
whilegrowing of layer, at that occasion stoichiometry 
characteristic issomething which depends on fluid in 
continuous change of microwave electric power which 
continual it changes and is introduced and of reactive gas 
proportion and method Q which is stated in Claim 3 which is 
made feature 

[Claim 5] 

titanium compound is used excitation which carries metal as 
reactive gas whichis not done, titanium nitride layer which 
includes titanium in fully the excitation of hydrogen/nitrogen 
radical by optimization doing ratio of mixture which is doneis 
precipitated method B which is stated in one of Claim l * 3 
or 4 which is made feature 

[Claim 6] 

titanium compound is used excitation which carries metal as 
reactive gas whichis not done, titanium nitride layer which 
does not include different atom the excitation of 
hydrogen/nitrogen radical by optimization doing ratio of 
mixture which is doneis precipitated method 0 which is stated 
in one of Claim L 3 or 4 which is made feature 

[Claim 7] 

You use as reactive gas which metal halogen compound* 
especially TiCl 4 or WF 6 the excitation is not done method Q 
which is stated in one of Claims I through 6 which is made 
feature 

[Claim 8] 

tetrakis- where organometal titanium compound H especially 
titanium and the nitrogen which excitation are not done are 
connected directly mutually (dimethylamino )-titanium (Ti [N 
(CH 3 ) <sub>2 ] <sub>4 ) is used method 0 which is stated in 
one of the Claims l through 6 which is made feature 

[Claim 9] 

titanium nitride of high purity which includes especially 
titanium in the fully without excitation doing nitrogen is 
precipitated Claim 2 which is made feature or method 0 
which is stated in 8 

[Claim 10] 
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Specification 

[0001] 

fttf>*p-fKl*lM1^6v^nafl)*il«iic 

[0002] 

[&*©ftffi] 
[0003] 

#<m«(W*«i***)i-»?L«ctaJTf** 



metal layer* especially titanium layer is precipitated without 
excitation doing the nitrogen method Q which is stated in one 
of Claim 2* 7 or 8 which is made feature 

[Claim 11] 

Silicification titanium layer is precipitated excitation of 
titanium compound* especially TiCl 4 and silicon 
compound* especially silane (SiH 4 ) mixture which isnot 
done is used due to method 0 which is stated in one of Claim 
I * 3 or 4 which is made feature 

[Claim 12] 

excitation of reactive gas rare gas* especially helium* 
argon* krypton it mixes to theamount which it should do 
method o which is stated in one of Claims 1 through 1 1 
which is made feature 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention at time of production of semiconductor 
integrated circuit precipitates the metal and metalloid layer to 
chemical from gas phase due to theassistance of microwave 
regards method which. 

[0002] x 

[Prior Art] 

metal and metalloid layer are needed for quite diverse 
application regarding the microelectronics field. 

Or you do not have to contact mutually as conductor road for 
metallization of individual device of for example switch 
circuit, it is used in order to obstruct mutual diffusion between 
2 conductor as electrical conductivity barrier layer. 

Furthermore this kind of thin film is used as contact layer or 
antireflective layer. 

[0003] 

As switch circuit does miniaturization, request for these layers 
increasesmore and more, request for high purity is becoming 
one step andearnest ones. 

As for these layers which are formed in fine pattern, it must 
besomething which quite reliability which can withstand large 
load (Namely current density )can be put. 

Furthermore contact bandwidth of low ohm which has 
reliability with these metal thin film in under this kind of 
condition only formation isguaranteed impossible . 
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[0004] 

'So 

[0005] 

[cSf4ai4/>&<t*¥ffl<b*lftfiK+4ci:A< 

Zft&0>»fitt*«X[i*»fc£*BJi* 450 
deg C !UT(?)SlS;£^r^g^a a pS^*oTlS 

tn(5j&4»ftlct,'t*i*Tfic»fiB:**iTL^IB 

[0006] 

< , * fc ft! ft ft & W CVD(Chemicai Vapor 
Dcposition=fc*WJUt)*l*tt«>T*l^il* 



[0007] 



condition only formation isguaranteed impossible . 

When content of different atom of these layers is many, under 
harsh condition (pattern is small, current density is high. ) 
these layer itself and its characteristic, furthermore and 
deterioration ordestruction is caused to also layer which was 
made with other method which contacts with that. 

As for high chromium concentration in titanium nitride which 
becomes barrier for theespecially aluminum aluminum layer 
which is on that corrodes has been informed by electron 
transition . 

[0004] 

Furthermore high-level isomorphic characteristic and 
satisfactory corner coating are required at time of coating 
concerning these conducting layer. 

In order thin range where it is easy to occur in small pattern 
raises current density quickly, causes heating action where 
that is stronglocally, this to cause destruction of device as 
result these requisite are absolute necessary condition. 

[0005] 

Furthermore and layer which is formed contribution or 
furthers the planarization at least in planarization of surface of 
substrate isdesirable. 

Request that is important generally it covers these electrically 
conductive metal or metal compound layer with necessary 
quality'at substrate temperature of 450 deg C orless. 

This when layer is used for multilayer metalation technology 
of novel, is necessary. 

metal layer, for example aluminum layer which is melted 
with already low temperature to exist on the substrate which 
should cover also fact that you call that, because ofthat 
coating temperature margin must low be kept in which, 
because. 

In case of what damage or property change of layer which is 
formed tothat must be removed. 

[0006] 

known method which produces this kind of metal compound 
layer is not suitablealmost vis-a-vis above-mentioned diverse 
request. 

With for example sputtering method isomorphic characteristic 
not to be a fully, inaddition as for pure thermal CVD 
(Chemical Vapor deposition=chemical vapor deposition ) 
method quite limiting to high temperature, itis something 
which is useful to production. 

[0007] 
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[0008] 

>^-T(NH 3 )3^6«rttl**lfc»fl:9 t *>(TiN) 
KififfiiSS 500 deg C TfUB^KOttHfc* 

E IC T * * 'J (T.Akahori) * © ffc © ft * 
rint.Conf.on Solid State Devices J HI 199k 
% 180-182 Rfrb, TiN g£igx*;U^- 
tt£l(l~2.8kW)<7)gift, **ftt/T;U J>© 

m&tz&blZ 540 deg C ©ft&ftffi^&ESK 
[0009] 

KWH»»aili^BH* 4132560 
*lli*H1#»aiBI» 07/954974 ^BBSBftlCffi 

^XT*ittiCc»:««(D*Tai(PEcvD)A<iai36* 

*iti*4j&^ *©» : PttBiS**ifca**BiB 
CTMT)t*lcKi6^+lc#AL, 3l«#«fls* 



AOaiC^f- HF ^X7+1?©*«*«*« 
©«W*1IB©#*©fctolclt*©±it©E* 

[0010] 

[oon] 



1994-9-9 

On one hand, with ECR (electron-Cyclotron- 
Resonance=electron cyclotronic resonance ) CVD method it 
conies to point ofprecipitating layer which in small pattern 
thickly covers the bottom part, this coating method is a 
difficulty in isomorphic characteristic. 

Namely with this method as for vertical side wall most 
coatings tl sofar it is. 

Is something which excitation is done of substrate 
temperature the high temperature which is almost similar to 
case of pure thermal method must beselected in order to 
obtain appropriateness and satisfactorylayer quality in spite. 

[00081 

Therefore for example titanium tetra chloride (TiCl 4 ) and 
titanium nitride (TiN ) layer which was precipitated from 
ammonia (NH3 ) Kazuhara child % includes chlorine with 
substrate temperature 500 deg C. 

Furthermore when from dirt ^ jp9 (T.Akahori ) other article 
"In t. Co nf on Solid St ate devices " Yokohama^ 199k 1 8th 
0-1 82 page, same TiN layer nitrogen* hydrogen of high 
energy state (1 - 2.8 kW ) and it precipitated with ECR 
plasma of argon substrate temperature whose 540 deg C are 
high relatively inorder to obtain appropriate layer quality is 
necessary, it is known. 

[0009] 

By outside microwave excitation from gas phase precipitation 
(PECVD ) of layer is proposedto German Unexamined Patent 
Publication No. 4132560 specification (This is suitable to 
U.S. Patent Application No. 07/954974 specification. ) with 
plasma assistance, but at that occasion tetrakis- which 
excitation is not done (dimethylamino ) -titanium with 
(TMT ) it introduces the nitrogen which excitation is done 
beforehand in reaction furnace, thecontinuously precipitates 
titanium nitride layer in weak high frequency plasma. 

But with research process which reaches to this invention, 
TiN layer which was made in this way has certainly had 
sufficient mechanical resistance from factthat internal 
organization it is compressed, but But in reason of reaction 
mechanism which that variously is added and layervvhere is 
not useful vis-a-vis every above-mentioned request is 
formedhas been ascertained for disassembling control failure 
of organometal substance in HF plasma. 

[0010] 

[Problems to be Solved by the Invention] 

this invention is to offer method which satisfies 
above-mentionedrequests. 

[0011] 



Page 7 Paterra Instant MT Machine Translation 



JP1994252051A 



1994-9-9 



<7Q»x^;u*HickyBlfiL. 3118*516 



[0012] 

fc6**ttfflLfc«d. BS**ifc**Xli7 

[0013] 

"J, *0|&7>^E-7#T-A< TMT #^<Z)^> 
IB* 4 0(D N(CH 3 ) 2 SEft* 

««**»tt«tai*fl)»*Tlc|Kl||LT, ft 
»WIZHN(CH 3 )2.N 2 &tf H 2 A<5£®1-&t<7> 

[0014] 

I Ti[N(CH 3 ) 2 ] 4 +4H* -^"Ti"+4HN(CH 3 ) 2 



ll "Ti"+2HN(CH 3 ) 2 -^TiN+2C 2 H 6 +2CH4+l/2N 2 

XI* III "Ti"+N*— >TiN 

[0015] 

t^^rrommz^x^). Bjg£*i 

fcN 2 X(*NH 3 (DSa***&l^CtA<fiX» 



[Means to Solve the Problems] 

While with gas molecule where this problem 
hydrogen-containing amount of reactive gas separating into 
spatial from precipitation reaction at least due to this 
invention ,excitation does with microwave energy , introduces 
into reaction furnace continuously,reactive gas which 
excitation is not done carries metal and is notdestroyed 
introducing separately into auxiliary it tried to react chemical 
deposition, At time of production of semiconductor integrated 
circuit it is solved by method of form which is stated in 
beginning which is precipitated to chemical metal and 
metalloid layer due to microwave assistance from the gas 
phase. 

[00 12] 

Profitably when depending furthermore with extent which 
adds the inactivity rare gas which at very most excitation is 
done, also can just the hydrogen radical , use for excitation of 
precipitation reaction on basis of embodiment of the this 
invention. 

excitation like TMT it is not done, when titanium compound 
of organo metal which titanium and nitrogen have connected 
directly mutually isused, not using nitrogen or ammonia 
which excitation is done, it canprecipitate titanium and 
titanium nitride layer of high quality. 

[0013] 

this invention discovers reaction mechanism of novel makes 
problem. 

As for conventional pure thermal reaction mechanism there is 
substitution, at that occasion ammonia fraction child in 
titanium atom of TMT molecule N of adhesion* continuing 4 
(CH 3 ) the removal doing <sub>2 ligand under forming 
sequential volatile discharge basis, finally HN (CH 3 ) it is 
something where <sub>2 s N 2 and H 2 remains. 

[0014] 

this invention method is not something which never uses 
substitution mechanism vis-a-vis that. 



1 Ti [N (CH 3 ) <sub>2 ] <sub>4 +4H 
<sub>2 



• 4 Ti"+4HN (CH ? ) 



11 "Ti"+2HN (CH 3 ) <sub>2-»TiN+2C 2 H 6 + 2CH 4 +l/2N 2 

Or 111 "Ti"+N*— *TiN 

[0015] 

It starts with formation of titanium'Ti" which from initial 2 
reaction scheme this method forms in intermediate it does not 
show existence of N 2 or the NH 3 which excitation is done, 
seeing , it comes off. 
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[0016] 
[0017] 



This reaction process is verified N (CHj ) <sub>2 by 
occurrence of the volatile hydrocarbon which designates 
disassembly as premise with reaction scheme II. 

Furthermore even then assuming, that nitrogen which 
excitation is donewas added, fog antidrape stiffness reaction 
is done through titanium which isformed to intermediate with 
reaction scheme 111. 

In other words being unexpected, and it is a surprising fact, 
but when metal-containing molecule reacts with radical from 
microwave source, completely new physicochemical 
phenomena happens. 

Therefore chemical species which excitation is done this 
novel reaction behavior which issubstituted other molecule 
and on substrate which is heated differsfrom step of other 
prior public knowledge clearly, reaction temperature it 
decreasesfurthermore, it is something which brings diverse 
improvement naturally. 

[0016] 

[Working Example(s)] 

embodiment and benefit of this invention are detailed below 
on basisof Working Example. 

[00 1 7] 

With remote plasma concept (Conception), undesired 
separation of other component which isnecessary for 
precipitation does not happen, because of that it canreact with 
surface of molecule and substrate where radical carries metal 
and is not destroyed. 

Therefore precipitation of metal or metalloid thin film of 
maximum purity is possible. 

To operate layer in desired composition, it is possible with 
ratio of the gas in gas mixture and microwave and selecting 
other precipitation parameter appropriately. 



[0018] 



ftlt*il**&4l*. 



[0018] 

In addition to that it arrives directly inside reaction chamber 
chemical species which radical generation vessel, excitation is 
done as little as possiblewithout colliding to wall surface, in 
order to be able to react asintensively as possible there, it 
arranges. 

Furthermore at that occasion until it forms radical in plasma 
andsubstitutes that with reaction chamber you must pay 
attention to particle where time is short, therefore 
recombination is not done being majority. 

Therefore diameter of inlet tube to be large and as for being a 
linear is profitable. 



Page 9 Paterra Instant MT Machine Translation 



JP1994252051A 



1994-9-9 



Z(Dci:ii*a*BHfiHffla)9]fflicajlft$tL4 

[0019] 



<7n»«4»l*lTfBiB**Lfc*rxX 

[0020] 
[002 l] 

© TiN (7) MOCVD ai/JtPR T-f <7PiS^Xv 
+-eONa/H 2 ©Bfil 

cfl>»^5S?*;n*«is.tfHic4Mai0iMaa 

i£lCCZT*li NH 3 *ttffl«fc0il*9l©«* 
[0022] 

b)5^>xh^oyK(TiCl 4 )frb© TiN ©ffffl 

•Tici 4 £**72/*;uatf»di-*o-ci** 

*7i/*;U©«3lfc»i:SlC*-l*«Ci:lCcfcoT 
tfl::fl&©l5^*£<£*fcl*Sfc**:/H*ffi 

Hic«©*r^©»jn(«i*iiS/5>(SiH4)*Jift 
ir*oTi***^»*fc**icjnsL4)i=j:y* 



Furthermore and excitation where other things are introduced 
that itmixes to component and fully which are not done, it 
must beguaranteed in order to achieve uniform layer amount 
fabric. 

This is guaranteed with conduit and flow technology method 
where theone for organometal substance is heated separately. 

[0019] 

Through chemical species or radical and individual supply 
conduit which the excitation are done in reaction furnace 
itself, excitation which is introducedseparately it occurs on 
substrate where chemical reaction is heated between molecule 
which is not done. 

In this case excitation which is introduced being related to 
othertreatment parameter like gas or gas mixture and 
pressure* temperature, gas stream which the excitation are 
done inside gas and molecule, microwave generator which 
are not done desired layer of purity which fits is formed. 

[0020] 

2 reaction procedure processes which precipitate titanium 
nitride (TiN ) as example forthis are stated. 

[0021] 

a)tetrakis- (dimethyl ami no ) -titanium MOCVD of TiN from 
(TMT ) and excitation of N 2 /H 2 in remote microwave plasma 

* In this treatment reaction happens with nitrogen radical and 
hydrogen radical (N* and H* )which are supplied to substrate. 

In this case as for radical it is not something which substitutes 
ammonia for example already in thermal processing of public 
knowledge. 

Conversely here another substitution mechanism from any 
which use the NH 3 works. 

At that occasion other than composition differs especially, 
with thecompletely same condition, furthermore one step it 
can recognize the corner coating which is superior. 

[0022] 

excitation of N 2 /H : in midst of precipitating and microwave 
plasma of TiN from b)titanium tetra chloride (TiCl 4 ) 

*TiCl 4 hydrogen radical and when depending, it can 
precipitate titanium nitride layer which includes titanium 
layer, titanium in fully it reacts with optimization amount of 
nitrogen radical due to and titanium nitride layer which does 
notinclude other atom completely. 

Furthermore composition can be controlled with addition (for 
example silane (SiH 4 ) when depending, it adds to titanium 
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7X1* N 2 /H 2 |cJ:4j»M*a)lcit^rK«^ 
-MIC NH 3 SttmLftL^»**(*fc7>*- 

TiCl 4 fttf NH 3 *ttfflLfc»^icficy#*# 

[0023] 

© cvd *icit-<TW63W-ffii^«riaa*"e* 



[0024] 

>ft**(«*liTNlT)^6TiNt»*1"*©l- 



$QfflE:0.lO-5hPa 
3t«a*:250 deg C-500 deg C 
T^n;j£l|;fr:50~850W 
B*&tf7iU:J:/3fc*:5~100sccin 
TMT 3ttfi:0.I~10sccm 
jkXSMt : 1 0-1 OOOsccm 
[0025] 



silicon compound. ) of theother gas. 

In case of this treatment another substitution mechanism of 
novel is dominant. 

It is profitable decisively this in comparison with publicly 
known method (With ammonia or N 2 /H 2 with plasma of HF 
room thermal method ). 

It can precipitate to layer characteristic which fits at more low 
substrate temperature with use of * micro wave-remote plasma. 

This expands adaptation range of this treatment, furthermore 
the halogen (In this case chlorine ) which it occurs does not 
show that much strong etching behavior (Dampen 
Shoku) vis-a-vis substrate. 

* When furthermore NH 3 is not used, salt (ammonium 
chloride ) not to beformed, therefore damage of particle is 
prevented. 

When TiCl 4 and NH 3 are used, formation of addition product 
whichcan happen is removed with above-mentioned 
processing step completely. 

[0023] 

As conclusion in treatment in comparison with CVD method 
of public knowledge clearly low precipitation temperature is 
of in spite heteroatom-containing amount (This causes for 
example CI pollution. ) thin film oflittle high purity of 
specific resistance is acquired with microwave excitation to 
be littleand in connection with that. 

[0024] 

In surprising fact in order to form TiM from organometal 
titanium compound (for example TMT ) which contains 
nitrogen it is not necessary excitation to do the nitrogen in 
microwave. 

Just hydrogen or excitation doing just mixture of hydrogen 
and the rare gas under fixed condition, titanium nitride of high 
quality and high purity which possess aforementioned benefit 
is acquired. 

Coating parameter is as follows, 
processing pressure: 0. 1 0-5 hPa 
substrate temperature: 250 deg C-500 cleg C 
microwave electric power:50-850W 
nitrogen and argon flow:5~l00 seem 
TMT flow: 0.1-10 seem 
hydrogen flow: 10- 1000 seem 
[0025] 
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#lgE:0.05~20hPa 

S«aS:300 deg C~550 degC 

V^n;j£l:2!:100~850W 

7k*;*ii:50~500sccm 

T ; U =f > 35tS : 1 . 0- 1 OOsccm 

T£>t- K5£ Q 'J KSfcii :0. l~20sccm 

[0026] 



Under other condition even layer which includes titanium in 
the fully or even pure titanium layer it can form. 

Several typical parameter are stated below concerning that. 



processing pressure:0. 05-20 hPa 

substrate temperature: 300 deg C-550 deg C 

microwave electric power: 100-850W 

hydrogen flow:50~500 seem 

argon flow:l0~l00 seem 

titanium tetra chloride flow: 0. l~20 seem 

[0026] 

You display reaction itself principle with reaction scheme of 
public know]edge,it is possible , but at that occasion those 
while controlling surface on substrate, are something which it 
advances. 

Several examples are stated below concerning that. 



Ti(NR2)4 + 4H* — »Ti + 4HNR2 ; 






Ti (NR2 ) 4 + 4 H* — Ti +4 HNR2 ; 


T1CI+4H* — Ti+4HCI; 






TiCl +4 H* — Ti +4 HCl; 


Ti(NR2)4 + 4H* + N* — TiN + 4HNR2 




Ti (NR2 ) 4 + 4 H*+ N* — >TiN +4 HNR2 




VVF6 +6H* — W+ 6HF 






WF6 + 6H*->W + 6HF 



H3)2+C2H6; 



H3)2 + C2H6; 



TiC 



TiC 



4 +N 



4+N 



4H* 



N 



4HC 



4H* 



N 



4 HC 



2XH,; 
[0027] 



2XH 2 ; 
[0027] 

While mixing rare gas according to application, 
post-treatment it does thelayer which was formed with 
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[0028] 
[0029] 

[0030] 

uhb(D7V*;^7X? CVD(RP-CVD)-C|lr 
[0031] 

r(-t<D»-e)»j«-r*ci:A<t?**A<, Ib^fi 
»1tl*Cti6©*f^#lXI**A*#i*7-f^ 



[0032] 

rp^cvd aaic£(t««ftuaitaMKftiRa 

aXft^ ,: 5XTfll.acD-t*LJ:yBB6*McT(*?l 
300 degC*-C)-efc4 0 

[0033] 

t>^-7(nh 3 )©ftsbyi-T^p»4i-ea 

Ar, He, Kr <DE£1fc)*ttfflLTt«fcl^ 

T)*p©ctt,*y»*. 

[0034] 



introduction of mixture of hydrogen radical and/or nitrogen 
and hydrogen radical furthermore by aforementioned method 
changes the structure it is possible . 

Namely compression or equalization it does on basis of 
structure and/or characteristic of crystallite which was 
precipitated it is possible . 

Change which is brought by this post- treatment can be 
observed by specific resistance of for example layer and or 
hardness of layer and can decide. 

[0028] 

[Effects of the Invention] 

Collecting benefit of this invention method below, it states. 
[0029] 

As for quality of layer which was formed it substitutes the 
substance of it is a match to those which were precipitated 
with pure thermal processing and plasma treatment in spite, 
stoichiometry characteristic, in regard to coatingof purity and 
corner with radical by mechanism of this invention, or is 
improved clearly. 

[0030] 

Layer of novel, layer system and peculiar stoichiometry 
characteristic with compound layer being formable with these 
radical-plasma CVD (RP-CVD ), at that occasionthese change 
amount of treated gas, it can change with . 

[0031] 

Layer system where composition differs while growing of 
layer changes proportion of processed gas inside radical 
generation vessel, (At that place) it can formwith , but 
stoichiometry characteristic these gas fraction quantities or 
hasan influence to fluid on continual change of microwave 
electric power which isintroduced. 

[0032] 

precipitation temperature in RP-CVD process is lower (To 
approximately 300 deg C ) than that of pure thermal 
processing or plasma treatment clearly. 

[0033] 

It is possible to use suitable mixture (mixture of for example 
N 2 » H 2 . Ar* He, Kr ) of gas which excitation isdone in place 
of ammonia (NH 3 ) in microwave, but at that occasion 1 or 
mole ratio of component of several is possible thing of (H 2 
excluding ) zero. 

[0034] 

It is not necessary to use gas distribution system like for 
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[0035] 

*ftt**ifcll*a«Ki:5S?*;uxi*afi*iKT 



example"shower head" in mixture of the gas which excitation 
is done depending upon gas. especially microwave , can 
execute mixture simply with flow method. 

[0035] 

In order to achieve stabilization of compression, equalization 
andlayer characteristic after precipitating appropriate radical 
or with theintroduction of gas per molecule which excitation 
is not done, it can changelayer which was precipitated. 
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